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will combine the lightness of aluminium with something
of the strength and ductility of mild steel, and he dis-
covers Duralumin and the Y alloy.

It is a scientific process of high-temperature electrolysis
that has made aluminium a commercial product. The
designers of aircraft and of motor-cars appreciate its
value, in the alloyed state, and one may conjecture that
in many fields of engineering construction we are on the
threshold of an aluminium age. A material, not too
costly, which has nearly the strength of mild steel, with
little more than one-third its weight, ought to have an
unlimited future. It has even been suggested that for
the new age we should look to the alloys of another and
still lighter metal, magnesium. Research in these direc-
tions proceeds apace.

A century ago the development of the steam engine
had not emerged from the empirical stage. A change
came soon after 1850, when men began to think of energy
as protean and imperishable. The mechanical theory of
heat was established, and in 1859 Rankine published his
Manual of the Steam Engine. Kelvin rediscovered Carnot,
and the Carnot cycle came to be recognized as an ideal
criterion of performance which no engine could conceiv-
ably surpass. Engineers strove to bring their engines
nearer to that standard by compound expansion, by
superheating, and by other means of reducing avoidable
waste. They also strove to widen the interval between
the temperatures at which the working substance took
in and rejected heat, for the ' heat-drop' between these
limits determines how much of the supply of heat is ideally
capable of conversion into work. Boiler pressures went
up and up: they are rising still. A committee of this
Institution helped to spread a sound gospel by recom-
mending the Rankine cycle as a basis of comparison with
the results of tests, a cycle which differs from that of